INTRODUCTION
============

Lip alterations related to cancer treatment represent 32.5% to 46% of the oral manifestations that occur due to the toxicity of chemotherapy^[@r04]-[@r06]^. The chemotherapeutic agents themselves can cause a rupture of the lips, bleeding, ulceration, and this has an impact on the quality of life of cancer patients. It increases the risk of systemic dissemination of bacteria from the mouth, which infiltrates through the ulcers and causes secondary infections^[@r09]-[@r11],[@r16]^.

The main chemotherapy agents whose toxicity is related to the onset of oral lesions are the following: Actinomycin D, Amsacrine, Bleomycin, Cytarabine, Daunorrubicin, Doxatel, Doxorubicin, Etoposide, Floxuridine, 5-Fluoracil, Methotrexate, Mitoxantrone, Primacine, Tioguanine, Vinblastine, Vindesine and Melphalan^[@r09]^. These agents deserve special attention for the doctor of dental surgery (DDS) for the diagnosis and monitoring of oral lesions.

For proper oral care during chemotherapy, meticulous attention should be paid to the lips because they are an external contact area that can be a port for bacteria. One of the options for supportive therapy for the lips of patients undergoing chemotherapy is topical lanolin ointment, which can be applied to the lips as often as necessary to keep them moist, and it has a low risk of side effects. The efficacy of lanolin-based products applied during the anticancer treatment has been cited as an option to prevent and to treat lip lesions^[@r12]-[@r14]^, but there are no studies in the literature about the use of lip products for cancer patients.

Lanolin is a natural wax obtained from sheep wool grease, and it has different degrees of purity. Its composition is of high structural complexity, mixing high molecular weight esters. Lanolin is a unique product without substitutes, and it has a low allergenic capacity. This composition helps it to absorb water, making it an excellent moisturizer, as well as having excellent adherence^[@r10]^. There is great concern in dermatology about contact dermatitis and allergic conditions in patients using lanolin for skin and lips^[@r03],[@r17]^. The HPA Lanolin^®^ (high purified anhydrous) is a 100% natural substance, and it is considered to be the purest of lanolin. It has anti-inflammatory, antimicrobial, moisturizing, and protective effects on the epithelium. The purification process removes impurities and allergens, eliminating odor, flavor, preservatives, and bleaches. The absence of these impurities results in fewer reports of allergic reactions^[@r01],[@r15]^.

There are very few prospective studies about the involvement of the lips in chemotherapy side effects. Although some articles quote a statement about lanolin lip moisturizer as an option as well, currently there is no prospective study in the literature evaluating the efficacy of this product when applied to the lips of cancer chemotherapy patients. This article aims to evaluate the efficacy of HPA Lanolin^®^ in the prevention of lip alterations in a population of patients undergoing chemotherapy.

MATERIAL AND METHODS
====================

After receiving approval from the Amaral Carvalho Foundation Research Ethics Committee, we examined 57 patients undergoing chemotherapy with drugs that carry a high risk of developing oral mucositis. We excluded patients with a history of allergies to HPA Lanolin^®^. All patients signed the free and clarified consent. After the training and calibration of four dental examiners, the 57 participants were distributed into two patient groups, study (SG) and control (CG). Patients included in the SG (n=25) applied HPA Lanolin^®^ to their lips 6 times/day from the beginning of chemotherapy until two weeks after the end of chemotherapy. Patients included in the CG (n=32) did not use HPA Lanolin^®^. When necessary, patients received an oral care regimen to treat oral mucositis with low laser level therapy and rinse solutions with an enzymatic system (Biotène^®)^.

We evaluated the patients on the first day of chemotherapy and two weeks after the end of chemotherapy, according to the period of HPA Lanolin^®^ use, examining the mouth, classifying existing lesions according to the presence or absence of clinical aspects of dry lips, classifying oral mucositis according to the criteria of the World Health Organization (WHO)^[@r19]^, and registering symptoms of pain, discomfort, sense of limitation of mouth opening, and dehydration, classified according to a visual analogue scale. The results were analyzed with the SPSS statistical software package, applying the Shapiro-Wilkes and Mann-Whitney tests.

RESULTS
=======

We included 57 patients, 27 men (47.7%) and 30 women (52.6%), with a median age of 58 (17-38). The SG group, with 25 patients, applied HPA Lanolin^®^ to the lips, and the CG group, with 32 patients, did not apply the product. There were no missing data.

Several results of the study are presented here in graphic format. They include the symptoms reported by patients two weeks after the end of chemotherapy ([Figure 1](#f01){ref-type="fig"}), when we might see dehydration, discomfort, sense of limitation of mouth opening and pain less frequency in patients that used the product. The clinical signs of alterations caused by chemotherapy ([Figure 2](#f02){ref-type="fig"}) were dry lips, mucositis, cheilitis, hematoma, swelling and cracking.
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We examined the efficacy of HPA Lanolin^®^ in the reduction of lip symptoms resulting from chemotherapy with the Mann-Whitney test, and we found a difference between the CG and SG groups only in the variable of dehydration (p\<0.001). Regarding mucositis, even with the use of lanolin, 60% of patients from the SG presented signs of oral mucositis, probably due to the history of previous ulcers caused by chemotherapy. The oral mucositis scoring by the WHO scale showed in the study group (SG) grade 0 (n=8/25), grade 1 and 2 (n=10/25), grade 3 and 4 (n=7/25), and in the control group (CG) grade 0 (n=23/32), grade 1 and 2 (n=8/32), and grade 3 and 4 (n=1/32).

We found no difference in the variables of pain, discomfort, and limitation of mouth opening between the two groups of patients. All these variables were found statistically not significant (p\>0.05). Although there was no significant difference in lip dryness, we observed that patients in the SG (40%) group had less dry mouth than those in the CG (71.9%) ([Figure 2](#f02){ref-type="fig"}).

DISCUSSION
==========

The aim of this study was to evaluate the efficacy of HPA Lanolin^®^ in the prevention of lip alterations in a population of patients undergoing chemotherapy. We showed that lip dryness and dehydration due to chemotherapy can be alleviated with the use of HPA Lanolin^®^. The maintenance of a protective film on the lips offered comfort to the patients, and lubrication and protection of the lips. Therefore, we can also deduce that lip dryness was reduced, preventing other conditions such as erosions and ulcers, which could lead the patient to a more severe clinical status, such as poor nutrition and more severe infections^[@r18]^.

There are no studies related to the use of HPA Lanolin^®^ as a treatment for the oral side effects of chemotherapy, or for other oral alterations not related to chemotherapy, so there are no protocols in place for the topical lip product. However, HPA Lanolin^®^ has proven effective in preserving the integrity of the nipples and areolas in mothers who have maintained a constant film of the product while breastfeeding, showing lower rates of trauma and pain^[@r01]^. It has also been found effective in the treatment of anal fissures in children by applying lanolin cream in the perianal area twice a day^[@r02]^.

HPA Lanolin^®^ was also important in reducing lip dryness and discomfort. The moisturizing property of the product, due to emulsification in the presence of moisture, may explain the attenuation of lip dryness, because the emulsification facilitates the transport of water to the deeper layers of the epithelium^[@r01],[@r07]^. This product can be used as supportive therapy for cancer patients, reducing some of the painful side effects of chemotherapy, since there are no contraindications for its use. This product is easily applied, well tolerated and contributes to the comfort of the patient during the critical period of chemotherapy. The elimination of the impurities and allergenic components of the HPA Lanolin^®^ enhances its safety for this use over other products with similar properties^[@r01],[@r15]^ such as Vaseline^®^ (petroleum jelly) and mineral oil. While these other products do form a film that helps to alleviate the dryness, they should be avoided because they are associated with the aspiration of particles of lipids and pneumonia. Moreover Vaseline^®^ is highly flammable and its use should be avoided in children receiving oxygen therapy because on the risk of burns of face^[@r08]^.

Based on the results of our study, we suggest that HPA Lanolin^®^ is effective in reducing the symptoms of dehydration and the signs of lip dryness resulting from toxicity of chemotherapy without side effects. Further studies are necessary to conclusively prove the efficacy of HPA Lanolin^®^ in the prevention of lip alterations of patients undergoing chemotherapy.
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